A quantitative cytochemical study of UDP-D-glucose: NAD-oxidoreductase (E.C. 1.1.1.22) activity during stelar differentiation in Pisum sativum L. cv Meteor.
A quantitative cytochemical assay for UDP-D-glucose dehydrogenase (UDPGD) activity employing scanning and integrating microdensitometry has been revised and applied to a study of this enzyme during the initiation of secondary cell wall biosynthesis during the formation of primary vascular tissues in roots of Pisum sativum L. cv Meteor. The reaction involves the use of NBT as final electron acceptor and is inhibited 10-fold by either 10 mM UDP-D-xylose or 25 mM UDP-D-glucuronic acid, two molecules involved in feed-back inhibition of UDPGD activity in vivo. UDPGD is a far-from equilibrium enzyme representing a flux-generating step in the biosynthesis of precursors for hemicelluloses involved in secondary cell wall construction, and can be demonstrated to increase sharply in activity in cells of the developing primary vascular elements. This changed activity occurs 18-20 cells back from the root cap junction and coincides with the first cells containing the activated programme for secondary cell wall synthesis.